In this paper, we propose a new the self-position estimation method of an autonomous mobile robot. In this method, it is assumed that the robot moves in an indoor environment as Fig.1 shows, and the current position of the robot is estimated by the image template matching with the normalized correlation coefficient between an input image and stored images which indicate certain positions in the environment. Based on the idea of anytime sensing, the time for self-position estimation can be varied by changing the image size. This method is sensitive to the position shift of an input image. Therefore, in order to realize the robust selfposition estimation for the position shift, the position shift between the image template and an input image is compensated before the template matching. Moreover, in order to realize the efficient self-position estimation, image templates for the self-position estimation are generated with Genetic algorithm. The basic idea of image template generation is that GA selects the efficient parts for the self-position estimation as some squares from the pre-acquired image. Fig.2 shows the image templates to identify from Position A to Position F generated in the experiment. In this figure, small white squares indicate the selected parts by GA. From this figure, we can see that GA selects distinctive parts to identify each position.
We performed the experiment of the self-position estimation with a real robot using generated image templates shown in Fig.2 . The result is shown in Table 1 . From this table, all positions can be estimated correctly by using the generated image templates even if the image size is changed. Moreover, the time for the self-position estimation can be varied by changing the image size. This paper presents a new self-position estimation method of an autonomous mobile robot whose processing time can be variable. In this method, the current position of the robot is estimated with the image template matching with the normalized correlation coefficient between an input image and stored images. Based on the idea of anytime sensing, the time for self-position estimation can be varied by changing the image size. Moreover, in order to realize the efficient self-position estimation, image templates are generated with Genetic algorithm.
In this paper, the usefulness of the proposed method is shown through some simulation results using test images and some experimental results using a real robot.
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